Abstract-In this paper we assess developments in the mobile payments in light of new technologies (e.g., NFC) and solution frameworks (e.g., Android). With the recent announcements of Google and other players to enter the mobile payment markets the already dynamic arena of mobile payments is getting more complex and competitive. Everyone is jockeying to new positions by announcing novel payment solutions based e.g. on NFC systems. We argue, however, that significant and recurrent social, institutional, and business challenges remain to be solved for successful mobile payment platforms to emerge. In order to get these multi-sided platforms to diffuse multiple stakeholders have to be simultaneously convinced for related value propositions and more workable economic arrangements need to be forged.
INTRODUCTION
Mobile payments have been a difficult topic to analyze and to implement due to the complexity of the multi-sided markets that underlie the payment solutions [1] . Over the years the phenomenon has been studied from several perspectives [2] . Some researchers have emphasized factors that affect consumer adoption; others have looked at critical technological barriers like security or interoperability; while some others have studied the economics underlying these offerings. All these efforts have lead to discoveries, but we still have a limited holistic understanding of the phenomenon and no successful and widely used payment systems at sight. Overall, the complexity of mobile payments platforms requires adopting a multi-perspective [3] and dynamic [4] approach to study and implement them.
Recent announcements concerning NFC (Near Field Communication) and new significant alliances between mobile network operators (e.g., Isis, a joint venture between AT&T, Verizon, and T-Mobile) have invited to explore the promise of mobile payments again. Companies like Square are creating new buzz by broadcasting trendy viral videos to show how mobile payments can be stylish and easy-to-use.
Enthusiasm and buzz are back after 15 years of failures in the industry (e.g., SIMPAY). Again, consultants generate optimistic predictions while new trials have been announced. A large and growing number of new blogs and e-zines are also dedicated to the topic.
Despite the buzz, the industry is still facing the same fundamental challenges as before. Though many technological barriers have been cleared including interoperability, application functionality and security with the arrival of more powerful smart-phones and ever increasing connectivity and bandwidth (i.e., NFC and 4G/LTE), the social, market, organizational, and industry challenges remain. Yet, the position of each actor in the payment value chain remains highly problematic in the proposed mobile solutions. First, some key actors (e.g., banks) do not want to lose control, while others would like to fully control the end-user relationship (e.g., operators). Therefore, tussles are likely in any solution, if we want to go forward. This explains why numerous actors which have attempted to launch systems with a full control or who have sought to by-pass the current incumbent (i.e., financial institutions, mobile network operators) have faced dismal results.
Another major challenge is how to generate adequate awareness, interest, and demand on the side of the consumers and merchants. This issue is highly critical as highlighted by new official reports. For example, in France, a recent study (Ifop/Wincor) indicates that only 37% of the surveyed consumers would like to use their mobile phone to make purchases 1 . To this end the credit cards companies have also attempted to educate the potential users with videos demonstrating how mobile payments could enhance one's daily life.
Finally, we should not forget that each payment market is different. A successful Japanese business model will not necessarily work in Austria or Canada [5] . The alignment between the industrial and market environment and the business model is key [4] . As every context is different, each solution needs to be specifically tailored to satisfy key actors in that mobile payment arena.
Some local success stories have been observed in developing countries, especially in the Africa and South Asia. M-Pesa, Orange Money, Gcash, and others are no doubt successes. However, these systems have been well adapted for the financial markets of the developing world (e.g., high penetration of mobile phones, low bank service penetration, lack of alternative solutions, clear economic value propositions for the users,). Those contexts are highly specific and far from the ones encountered in the developed world. Therefore, we cannot extrapolate the learning from these services to launch better mobile payment solutions in Europe or North America.
In this paper, we want to assess the potential impact of the recent arrival of new insurgents (e.g., Google, Apple) in the mobile payment arena. We proceed by adopting two complementary frameworks. The first framework was developed to describe business models [6] . The second framework has been previously used to study the dynamic diffusion process of mobile payment trials in Switzerland [4] . Our objective is twofold. First, we examine if the newcomers will face the same challenges as the incumbents. Second we anticipate how disruptive the new insurgents could be in the mobile payment markets. Therefore, we investigate how competitive the markets will become and how significant the clash between the new big players (i.e., Titans) can be.
To address these objectives we selected three companiesGoogle, Apple, and Square-for our study which have been widely discussed lately in the media. Numerous analysts predict that these insurgents might threaten the incumbents and could truly transform the arena. Our conclusion is that such a statement is too hastily foregone.
In the next section, we describe the mobile payment context and extant research in order to better understand recent developments. In Section III, we expose the selected frameworks while adapting some aspects to make them more relevant. Then, in Section IV, we analyze a number of new mobile payments cases with the framework. Finally in Section V, we conclude the paper with a discussion and propose further research.
II. MOBILE PAYMENT CONTEXT AND RESEARCH
The mobile payment arena is by necessity composed of several groups of actors. On one side, there are the mobile payment service providers and technology manufacturers, and on the other side there are the consumers and the merchants. Regulatory agencies and government also play an essential role in making the markets. In the end mobile payment solutions form multi-sided platforms in which several distinct groups are involved and interact, and depend on the value each other's participation and mechanisms of extract value [1] .
A specificity of the mobile payment market is that mobile payment services span across different and heterogeneous industries never truly integrated in the past. Natural candidates for service providers are mobile network operators (MNOs) and financial institutions (i.e., banks and debit/credit card companies). In the past, different combinations of these actors have been tried in a number of solutions. MNOs offered mobile payments either independently to differentiate themselves (e.g., Paybox in Austria) or by joining an alliance to gather forces and create momentum with their competitors (e.g., Simpay). There were also some trials launched together by MNOs and financial institutions (e.g., Mobipay in Spain).
We have also observed an emergence of some pure players targeting towards niche markets such as micropayments systems for purchasing mobile content or for paying car parking (e.g., paybyphone). Recently, large technology companies such as Google and Apple have also shown interests in joining the arena. An increasing number of startups (e.g., Square) offer mobile payment solutions, which interact with the physical world (e.g., payments at the point of sale of a physical store).
In terms of technology, most mobile payments solutions have been based on text based SMS/USSD platforms and standardized messages to run payment services. Recent smart-phones, however, have fast mobile Internet capabilities and powerful operating systems with multi-tasking and sufficient memory. They also offer better and more intuitive icon based user interface. These improved features enable companies to provide totally new types of online mobile payments with a different user experience. To enable the capability to accept credit card based payments with mobile phones, some firms, such as Square and Intuit, have also designed additional devices that can be plugged to smartphone's jack or USB port and that support the scanning of magnetic strips of cards (or even micro-chips). Some also provide new phone covers with NFC capabilities (e.g., DeviceFidelity's In2Pay).
According to Dahlberg et al. [2] most academic research about mobile payments cover technical issues (e.g., security, protocols, systems architectures), or consumer-centric studies (e.g., adoption). This rather limited and fragmented scope can be partly explained by the complexity of mobile payment systems. Due to the increased interest we can expect more diversity in the next years while research in this domain matures. Few studies, in fact, have looked at mobile payment innovation and diffusion in a systemic manner. Most investigations covering the topic have been carried out by consulting or industrial organizations (see e.g., [7] ).
As mentioned above, the consumer behaviors (i.e. the demand side of the market) have been well investigated. Learning has been limited as few consumers have experienced or been exposed to mobile payments. Moreover, until recently mobile payment schemes were text-based. With the arrival of NFC, consumers will have novel experiences.
The research on other side of the markets (i.e., providers and merchants) is lacking and needs more attention. Mobile payments are subject to network externalities [8] . In order to generate value in the platform, it is important to understand the dynamics of additional benefits brought by new users (consumers and merchants) of the payment system. Hence, analyzing the dynamics of two-sided markets [1] such as electronic payment systems [9] , from a multiple stakeholder perspective is in the end required to better comprehend the innovation incentives and diffusion processes [10] .
Studying the evolution of the industry structure [11] is essential to better comprehend the environment in which mobile payment solutions need to be embedded. There are market conditions that can either make mobile payment solutions effective or just unsuccessful.
III. METHODOLOGY

A. Frameworks to Assess Mobile Payment Solutions
In the end the success of a mobile payment solution depends greatly on the effective alignment between its business model and the physical environment in which it will be launched. To describe the business logic of (i.e., business model) the mobile payment solution we adopted a simplified version of Osterwalder and Pigneur's framework [6] which involves four main aspects (Figure 1 ). For a more detailed analysis of mobile payment solutions, an extended version of this framework has been proposed in [12] . First, the Market aspects focus on the target customers and the channels to reach them. Second, we need to look at the Value Proposition, which comprises the service/product and the value perceived by the target customers. Third, to describe the technical issues, we use an Infrastructure perspective, and, finally, fourth, we discuss the Financial aspects (i.e., costs and revenues).
In order to assess the insurgent strengths and weaknesses, we adopted a framework presented in [4] . This framework supports the analysis ex ante of the dynamic process of the diffusion of mobile payment solutions (see Figure 2 ). As our selected cases are coming from actors evolving in other industries, we slightly adapted the framework to fit our needs. This framwork has been designed to take into account the different difusion steps that a mobile payment solution has to go through in order to succeed. First, an alliance between mobile network operators (MNOs) and financial institutions needs to be established. In our case, we would like to know if the solutions provided by the insurgents are cooperative or independent from what is being done by the incumbents. Second, we analyze how the newcomers are able to involve the merchants and business intermediaries. In order to succeed, it is essential that a critical mass of merchants accept mobile payments. Third, we examine the value that the insurgents provide to attract consumers. In fact, without a mass adoption on the demand side, it is unlikely that a solution succeed. Forth, we look at the relationship between the insurgent and infrastructure manufacturers. These are critical as they will enable to mobile payment solution to scale by providing interoperability. Finally, we examine the regulatory aspects which can hinder or accelerate the deployement of the mobile payment solutions.
B. Data Collection and Analysis
As discussed earlier, we selected the cases of three newcomers in the mobile payment market. These cases are recent, visible, and potentially disruptive. They represent well the new types of mobile payments that can have a significant impact in the market.
We analyzed the cases using archival sources (i.e., news, articles, reports). Moreover, when data was publicly unavailable we contacted and interviewed several experts working for mobile network operators, financial institutions, and consulting companies. All experts have been involved in the design and implementation of mobile payments in their own countries (i.e., France, Switzerland, and South Korea). We analyzed the cases using the two frameworks, which support the coding of the data.
We start by describing the business models underlying the selected cases using the four perspectives of the Business Model Canvas by Osterwalder and Pigneur [6] . Then, we assess the insurgents using the dynamic model of diffusion.
IV. INSTANTIATION OF THE FRAMEWORKS
In this section, we use the previously introduced frameworks to describe and analyze how several newcomers are performing on different dimensions.
A. Google and its Nexus S
Early December 2010, Google announced its latest smartphone, the Nexus S. This announcement literally shook the mobile payment industry, as the Nexus S was the first Android smartphone to support NFC. Knowing Google's capacity to innovate, journalists, analysts and bloggers started to write about scenarios in which Google could disrupt the current mobile payment market.
The Nexus S is not the first mobile phone with NFC hardware. However, on the software side, it is quite new that a widely available operating system (i.e., Android 2.3, Gingerbread) would support NFC for mobile transactions. Google therefore announced that not only their state-of-theart phone has an NFC chip, but that they offer the possibility for others to use it as Android is an open-platform, in opposition to Apple's iOS. This is important, as mobile payments could not take off without easy to use technology on the consumer side.
At the end of March 2011, Google announced that they are teaming up with Mastercard and Citigroup to launch trials in New York and San Francisco. They will use VeriFone Systems' contactless readers 2 . Google will subsidize the deployment of these terminals 3 . Additional trials are foreseen in other major cities (i.e., Los Angeles, Chicago, Washington D.C.).
Market aspects Google can target Android users and merchants currently accepting Google Checkout or existing contactless payment solutions (e.g., Mastercard PayPass). Moreover, with the current deployment of Google Places (i.e., online directory), they are establishing a closer relationship with restaurant and shop owners. This relationship can be leveraged when deploying the mobile payment solutions.
Value Proposition Google can actually help merchants to operate a loyalty scheme (e.g., mobile coupons) and generate more business opportunities by promoting their shops in the Google's directory. On the side of the customers, Google can offer a pre-installed and integrated mobile payment solution in Android phones. It could be based on Google Checkout. Google could rely on their massive customer base to reach enough users in order to make the solution attractive.
Infrastructure aspects In order to get NFC-based transactions, Google will have to deploy or integrate a physical payment infrastructure at the points of sale. This infrastructure could be based on Google Checkout. It seems that there are several possible options to exploit. One option could be to partner with other payment providers deploying interoperable contactless payment terminals. Another option could deploy their own infrastructure by providing additional payment terminals to merchants. This will be a real challenge in the diffusion of the payment solution. They could also rely on the uptake of other Android smartphones equipped with NFC (not only the Nexus S) to enable payments using two mobile phones as payment instruments. Of course, there could be hybrid solutions combining these options.
Financial aspects Google could get transaction fees for each payment. They could also generate some revenue stream using their advertising solutions combined with loyalty schemes. Table 1 illustrates Google's strengths and weaknesses to offer a mobile payment solution. We use the dynamic model of diffusion to examine at each stage how Google performs. This helps us to assess how disruptive Google could be on the mobile payment market. 
Build an alliance between MNOs and financial institutions
Publicly, Google is not closely working with the MNOs and financial institutions to establish a mobile payment solution. The fact that they provide the NFC hardware and software could help an alliance to use their product
Involve merchants and business intermediaries
Besides Google Checkout and OnePass, Google is working to on its product Places which establish a relationship with local businesses. This could be the start of a partnership involving mobile couponing and eventually payments.
Attract consumers
As Android is becoming more popular and well-spread in the consumer base, Google services will be more present in many consumer's pocket. However, Google Checkout was not a success so far. Google will have to attract consumers to sign up.
Work with device and infrastructure manufacturers
Google is offering Android licenses to mobile device manufacturer. The openness of Android is an asset for future interoperability.
1-4. Deal with regulatory issues
As Google is a global company, it will have to face each market's regulation. If Google does not operate the mobile payment scheme but partners with other companies, it will avoid being hassled with all specificities of each country.
Despite Google's announcements about the launch of the Nexus S and mobile payments, it is still difficult to predict how successful it will be. No doubt that Google has immense potential to innovate even in the mobile payment area. However, there are many pieces missing in the puzzle. Deploying the NFC technology on the consumer side is only a first step. A multi-sided platform needs to attract also other players. Moreover, to generate positive network externalities, Google will have to convince new consumers to buy its mobile phones. Having other device manufacturers such as Samsung diffusing Android and NFC phones in the consumer base is also necessary. Pushing NFC adoption on the merchants' side is another challenge. It needs to convince merchants to accept contactless payments using an additional payment terminal. One way to accelerate this process would be to join forces with either payment terminal manufacturers or simply partner with current payment service providers (i.e., financial institutions). Launching an independent payment scheme might cause significant challenges. In the short term with current constraints, Google has better chances to succeed by keeping its platform open and interoperable with others to extend their current payment schemes (e.g., Visa payWave, Mastercard PayPass).
It seems that NFC is for Google as great opportunity to extend the advertising schemes into the real world. Bundling Google Places service and NFC stickers could help them to scale the scheme rapidly with merchants. The payment feature could follow as contactless transaction systems mature. In addition, by distributing free or heavily subsidized payment terminals to merchants linked to the Google Checkout system, they could enhance a faster development of mobile payments.
B. Apple: iTunes as a payment platform
Apple has not announced officially its plans for mobile payments. However, lots of rumors have been relayed by the specialized press (e.g., [13] ) which seems to confirm that Apple has plans to integrate NFC and payment systems into their iOS. These rumors are based on several recent patents that Apple filled between 2009 and 2010 4 . However, the same press [14] has doubts that Apple will be successful in offering a mobile payment solution. As they are many speculations around Apple, we propose to look at their potential business model and their strengths and weaknesses in light of our frameworks.
Market aspects Apple could launch a mobile payment solution for iOS device users. Their share of the smartphone market is important enough to reach a significant customer base. Moreover, iPhone users are more likely to adopt mobile advanced services. The ease-of-use of their device might be attractive enough to make mobile payments succeed.
Value Proposition Apple can provide a simple mobile payment solution based on the iTunes/App store account. They already hold the credit card information of their users. Therefore, the sign-up process would be convenient.
Infrastructure aspects Like Google, Apple faces the same issues to deploy a physical infrastructure. They have been successful for payments of digital content. However, real-world payments are different in many aspects. Therefore, it is inevitable that Apple will have to find a solution to deploy payment terminals, others than iPhone themselves. For practical reasons, a hot dog seller might not want client to hold his/her iPhone (e.g., risks of thefts or damages).
Financial aspects Apple will take a cut on the financial transaction and could bundle it with some loyalty scheme. In terms of costs, Apple might have to deploy payment terminals. Moreover, if Apple wants to act as a financial intermediary, there will be legal issues (i.e., banking license) and some risks to manage (i.e., fraud). Table 2 describes how Apple would perform in the diffusion steps .   TABLE II. APPLE'S MOBILE PAYMENT SOLUTION ANALYSIS
Build an alliance between MNOs and financial institutions
Apple has the reputation of not really dealing well with MNOs and financial institutions. At the same time, they already operate a payment platform in iTunes.
Involve merchants and business intermediaries
Apple has worked hard to establish a relationship with online content and apps providers. It might be difficult now to get the physical merchants to accept "iTunes" mobile payments.
Attract consumers
iOS represents about 25% of market shares in the smartphone industry. Apple has already proved to be quite attractive due to the ease of use of its well-designed products. Moreover, they have more than 160 million iTunes accounts (with credit card information) 5 . Apple could buddle some attractive loyalty scheme.
Work with device and infrastructure manufacturers
Apple is controlling the entire ecosystem. Therefore with their proprietary standard, it might be difficult to scale the system by integrating other players. However, some rumors on Bloomberg [15] discussed the possibility for Apple to purchase Vivotech, a contactless card reader manufacturer. This could help interoperability and ease of use.
1-4. Deal with regulatory issues
Apple will be in the same situation as Google if it only provides the hardware. However, Apple might have to partner with other financial institutions in each country in order to avoid managing the risks. 5 https://www.apple.com/pr/library/2011/02/15appstore.html Apple has definitely strengths that can be exploited to offer a mobile payment services for iOS device users. Yet, as of today, the situation is still fuzzy. The main question is whether Apple will play solo or will it collaborate with others. In the current market, Apple has nearly all the bricks to build a sound mobile payment solution. The challenge for it would be to scale the system. Like Google, Apple does not have any payment infrastructure deployed in the physical world. One similar solution to Google would be to offer payment terminals free or subsidize them for merchants participating in their scheme. Similar to Google, Apple could create a mobile payment scheme which would comprise of other mobile value-added services such as mobile ticketing or coupons. Additionally, they could create a loyalty policy and offer bonuses for each purchase made with NFC transactions. Contrary to Google, Apple has demonstrated a determination to fully control their proprietary ecosystems. If Apple decides to launch an independent scheme, the possibility of a war against an open solution is probable. Heavyweight competitors (i.e., MNOs and financial institutions) would work together to prevent Apple to take their share of the pie.
Apple is clearly a serious player. However, its role is not fully defined yet. Despite its impressive capacity to innovate and produce well-designed products, Apple will face stronger competition in a market, which is more complex than the ones they already entered. As a device manufacturer, content provider, and mobile platform provider, Apple controls essential elements of the value chain that others players do not have in their possession. Therefore, even if Apple fails to provide a mobile payment solution, it will still play an important role in the future developments of mobile value-added services which is likely to be combined with several mobile payment systems.
C. Square: just the Twitter effect?
After co-creating Twitter, Jack Dorsey co-founded Square. This is a payment service which uses a small magnetic card reader plugged in in the headphone jack of smartphones. This payment solution has created a buzz as many famous VCs have participated in the first round of funding. Recently a new round of funding of 27.5 million has been completed. Square announced some surprising numbers such as an expected $40 million worth of transactions in Q1 of 2011. Furthermore they also reported that 100,000 merchants are signing up per month [16] .
Market aspects Square clearly targets small businesses and private consumers. They are clearly in competition with mobile Paypal for person-to-person payments.
Value Proposition Square provides a mini-cash register to accept credit card payments. They offer a convenient payment terminal for small companies/merchants or private users. The reader and application are compatible with any android or iOS device, including tablets. Square accepts payments made with Mastercard, Visa, American Express and Discover. The transaction fee is 2.75% (fixed). They claim that this will attract merchants as the credit card companies have complicated, unpredictable, and higher fees for small volume merchants.
Financial aspects Square is taking a transaction fee. In terms of costs, Square has to produce the dongles and the mobile applications. Table 3 provides an analysis of Square using the dynamic model of diffusion. 
Build an alliance between MNOs and financial institutions
Square will not have to partner with MNOs as it is just transforms smartphone into payment terminals.
Involve merchants and business intermediaries
Square is attractive for merchants as they do not need to purchase a payment terminal. They can use their own smartphone. This solution is mainly targeting independent, small, or mobile merchants.
Attract consumers
In this scheme, consumers would just have to trust payments made with their current magnetic credit or debit cards on a new type of payment terminal.
Work with device and infrastructure manufacturers
Square will be dependent on the evolutions of the platforms. Moreover, with NFC chips in new smartphone, Square's current dongle might not be appropriate to accept contactless payments made with a card or mobile phone.
1-4. Deal with regulatory issues
Square is located in the US. It might be difficult for them to acquire credit and debit card payments from other countries and manage the risks that are linked with them.
Square remains a niche solution for small businesses and private consumers. The small dongle looks innovative today. However, when NFC and contactless credit/debit cards will become more widespread, Square might just look out of date. If mobile payment solutions offered by incumbents or significant players take off, Square might not survive. The solution looks attractive, as it is more convenient than the current person-to-person schemes offered e.g. by Paypal. However, its scalability is limited in the mid-term. Square's clear advantage was its quick move in a niche market, which has been neglected by the major players. In the future, it is difficult to imagine that Square will be able to sustain its growth at the current rate. One possibility for Square would be to get acquired by another player before NFC's adoption reach the mass market.
V. DISCUSSIONS
Despite the hype generated by the insurgents, the incumbents still have a strong position. Mobile network operators have still some control over the mobile devices and end-user relationship. The banks still issue payment cards, manage bank accounts and are well positioned to reduce risks related to fraud. In addition, the credit card companies control payment networks while working hard to improve and prepare for the mobile payment ecosystems. Furthermore, their position encourages collaboration with startups (e.g., NFC phone cover providers) and mobile platforms. This will help them to develop mobile channels in numerous countries. In addition, in a competition mode (i.e., real clash) they could block the use of mobile payment systems offered by the insurgents just by increasing the transaction fees for merchants accepting other payment solutions.
Our assessment of the impacts generated by the insurgents provides preliminary results of a strategic analysis of the current development in the mobile payment market. As the market is moving fast and 2011 seems to be a new year for mobile payments, it is still premature to conclude any certain scenarios. The upcoming announcements of the new players will probably give more insights into the variability of future scenarios for mobile payments.
In this paper, we offered an early assessment of the arrival of new actors such as Apple and Google. We used previously introduced frameworks to organize our analysis. For further research, we recognized the need for improving current theoretical frameworks to better understand the mobile payment diffusion. Yet, we are still at an early stage of developments despite the fact that mobile payments initiatives have been launched for many years. A multitude of trials have failed while some solutions have had limited success. The factors contributing to success or failure in specific cases remain to be unveiled. With the arrival of new players, the complexity has increased, which makes any assessment of future development more laborious.
At this stage, we cannot conclude about the disruptiveness of the new insurgents. It is too early and too speculative as the different actors are still working in a stealth mode. In this paper, we revealed different aspects that could favor or disfavor the insurgents. Our main conclusion is that the insurgents will face the same diffusion issues that the incumbents have faced for many years. Adoption on the merchants' side and the change of consumer behavior are essential.
We cannot exclude that the insurgents will able to succeed at least in some pockets of the market, if they are able to create more value for the consumers, and establish a sustainable and profitable ecosystem. Other actors such as Amazon have already expressed their interest to join the arena. For this reason, we might encounter another clash in the next few years. At this stage, the incumbents are still strong enough to retaliate. Either we will witness faster developments of mobile payments using the dynamics of healthy competition or we will stall, as none of the actors will be able to establish a viable ecosystem that can satisfy most parties.
We conclude by emphasizing that due to the growing complexity of the environment, it is essential to look at mobile payments from multiple perspectives and at multiple levels. Studying mobile payment adoption factors without assessing the business and institutional context will provide very limited insight. As most countries have different regulatory environments and market structures inter-market research would contribute to unveiling both generic and specific factors of success. By better understanding the relationships between unique features of each mobile payment solution and the specificities of the markets, we can better contribute to the future success of mobile payments.
